on a strength many children with autism demonstrate . . . adherence to rules/routines ' (Scattone et al., 2002) .
The visual presentation of social rules is thought to be less confusing than other forms of social skills teaching (e.g. social skills groups), where students may struggle with the high verbal demands (Smith, 2001) . Scattone et al. (2002) also suggest that as the social aspect of instruction delivery is minimized this may reduce the aversiveness of receiving instruction. Social Stories are written in an individualized manner according to the child's specific level of understanding and are designed to support them with their specific behavioural difficulties or social misunderstandings. Gray and Garrand (1993) and Gray (1994) recommended that Social Stories should contain four types of sentence:
Composition of Social Stories
• Descriptive: factual statements that are opinion and assumption free. They are the only required type of sentence in a Social Story as they often contain the answers to 'wh-' questions, e.g. 'At school our teacher reads to us at the end of the day.' • Perspective: statements that describe a person's internal state (e.g. knowledge, thoughts, feelings, beliefs, opinions and motivations). They are usually used in Social Stories to refer to the internal state of another person, e.g. 'Most of the other children like it when they can hear our teacher read.' • Directive: these identify a suggested response to a situation, and are intended gently to direct a student's behaviour, e.g. 'I will try and sit quietly when our teacher reads.' • Affirmative: these often stress an important point, and may act to reassure the child, e.g. 'This is a good thing to do.'
A proportion of two to five descriptive, perspective and/or affirmative sentences for every directive sentence in a story is also recommended. This ratio should be maintained regardless of the length of a Social Story and applies to the story as a whole. In some cases directive sentences may not be necessary. Gray and Garrand (1993) and Gray (1994) originally stated that Social Stories should only be used with higher-functioning pupils with autism who possess basic language skills. They also recommended that the entire story should be presented on a single sheet of paper without the distractions of pictorial stimuli. However, much of the research since 1995 that has set out to evaluate the effectiveness of Social Stories has not strictly adhered to these recommendations. Swaggart et al. (1995) expanded the use of Social Stories to children with more severe learning difficulties by using one sentence per page, so that students could concentrate on processing one concept at a time. They also used pictorial icons, consistent with literature suggesting that students with autism respond well to visual representations (MacDuff et al., 1993; Pierce and Schreibman, 1994) . Gray revised her guidelines in 1998 to recognize Social Stories presented over a number of pages as booklets, with pictures. However, she states that the use of pictures should only be permitted where they do not distract the child and do not restrict his or her ability to generalize the principle beyond the depicted situation.
Amendments to the initial recommendations

What factors should be considered when evaluating the success of Social Stories as an intervention?
There are several general factors that need be addressed when evaluating the use of Social Stories.
Effectiveness versus efficacy
Efficacy refers to the measurement of the success of an intervention in a very tightly controlled environment or research laboratory; effectiveness refers to the measurement of the success of an intervention under the 'realworld' everyday conditions of the intervention. Social Stories are an intervention used to help children understand and behave appropriately in specific social situations. Therefore it is important that their usefulness is measured in the environment in which behavioural change is intended. However, it is still important to control extraneous factors as far as possible. For example, whilst it is more difficult to control the actions of all individuals within the participant's environment, it is possible to ensure that there are no simultaneous interventions occurring in addition to the use of Social Stories. 
Other factors
• Specific rather than general behaviours should be addressed.
• Behaviour change should be appropriately monitored (e.g. frequency, severity and duration).
• Outcome measures should also consider whether behaviour change is maintained after the intervention, and whether there is generalization to different environments.
Are Social Stories effective in modifying behaviour? Norris and Dattilo (1999) noted that, until recently, 'examinations of the effectiveness of Social Stories have been primarily informal, based predominantly on the observations and reports of parents and teachers '. Swaggart et al. (1995) made the first attempts systematically to evaluate the effectiveness of Social Stories, moving away from informal and vague anecdotal accounts of behaviour change. Specific baseline and outcome measures were used, clearly defining the appropriate and inappropriate play and greeting behaviours to be monitored. Data recording was also precise, with calculations of the occurrence of the appropriate and inappropriate behaviours as a percentage of the total number of opportunities to engage in these behaviours. However, although the authors reported substantial decreases in the percentages of inappropriate behaviours, and substantial increases in the percentages of appropriate behaviours, the research did not involve a rigorous experimental design. A number of other relevant research studies has subsequently been published (identified through a literature search on PsycInfo using keywords 'Social Stories' and 'Social Stories and effectiveness'). In chronological order, they are: Kuttler et al. (1998), Hagiwara and Myles (1999) , Norris and Dattilo (1999) , Rowe (1999) Table 1 ). These studies indicate positive What specific factors should be considered when testing the effectiveness of a Social Story?
Formulation of the Social Story
In addition to defining the specific behaviours to be addressed by the intervention, Smith (2001) notes the need to identify the particular situations in which the child exhibits social difficulties, and the possible sources of misunderstanding that may lead to these behaviours. Lorimer et al. (2002) have used functional analysis, and Rowe (1999) used information from children themselves to identify the particular challenges with which they struggled to cope. Similar information can also be collected through observation, and liaison with parents/carers (Smith, 2001). However, not all the reviewed studies provide clear explanations concerning the areas of social misunderstanding upon which the Social Story should be built (e.g. Norris and Dattilo, 1999) . Also, whilst Kuttler et al. (1998) considered possible factors resulting in problems for the child (e.g. lack of structure and change), their Social Story used rewards rather than explanation to direct the child. In a further study, Hagiwara and Myles (1999) wrote a Social Story that focused on the instruction of handwashing, thereby avoiding the issue of social misunderstanding entirely. Overall, it would seem important to identify the specific misunderstandings of a specific social situation, and to then address these as part of the Social Story. Gray (1994) states that the child should be in 'direct contact with the information in the story', and that staff involvement should be minimized. Although most of the studies include children with adequate reading skills, some include participants who need the story to be read to them (e.g. Kuttler et al., 1998) . In two of the studies participants were questioned to ensure their comprehension of the Social Story (Norris and Dattilo, 1999; Scattone et al., 2002) . Clearly, compromise has to be made on these points in order to ensure that the Social Story is understood by the participants. If there is no such understanding then there is little point in testing whether it has been effective in evoking behaviour change. Most research to date has been conducted in school environments where the teachers themselves are involved. This limits the number of pupils who can be included (Rowe, 1999). Also, it could be potentially difficult to find samples of children who have the same specific behavioural difficulties in the same social situations, thereby making it difficult to use the same Social Story. Even with similar difficulties, differences in ability could confound the difficulty of writing a single Social Story which was equally suitable for all of the participants. This is not to say that a large-scale survey across schools could not help identify children with some of the more common behavioural and social difficulties witnessed in children on the autistic spectrum, e.g. inappropriate social interaction in less structured situations such as lunch and play times. Efforts could also be made to categorize levels of understanding. However, there are obviously funding and resource issues which need to be addressed in future research.
Presenting the Social Story
Participants and sample selection
Methods
Behaviours being measured Most of the studies reviewed specifically defined the behaviours being addressed. For example, Norris and Dattilo (1999) define what constitutes appropriate, inappropriate and absence of social interaction. However, some studies still rely on informal observations (Rowe, 1999) or subjective ratings (Smith, 2001 ).
Appropriate and inappropriate behaviour Whilst a decrease in an inappropriate behaviour may seem to be indicative of success, it does not necessarily imply that an alternative appropriate behaviour has developed.
Instead one inappropriate behaviour may simply be replaced with another (Scattone et al., 2002) . Similarly, an increase in appropriate behaviour may not be matched by a decrease in the inappropriate behaviour. Apart from Swaggart et al. (1995) and Norris and Dattilo (1999) , none of the reviewed studies measured changes in both appropriate and inappropriate behaviours. Kuttler et al. (1998 ), Lorimer et al. (2002 and Scattone et al. (2002) consider only changes in inappropriate behaviour, whilst Hagiwara and Myles (1999) measure only changes in appropriate behaviours. Swaggart et al. (1995) study measured greeting and play behaviour throughout all school activities and in all school settings, it is usually unrealistic to expect observers to witness all relevant behaviour throughout the day. Thus, Scattone et al. (2000) have limited data collection to specific target situations during the day when the behaviours are most likely to occur, and limited the duration of data collection to make it more feasible for all relevant behaviour to be monitored during that period. This method allows for more accurate calculations of the proportions of inappropriate and appropriate behaviour as a percentage of all behaviour. However, other studies (e.g. Kuttler et al., 1998; Rowe, 1999) fail to state the duration of the measuring period or the time of day involved. Other authors continue to try to measure behaviour throughout a whole day (Lorimer et al., 2002) .
Measurement accuracy Although the
Some researchers (Hagiwara and Myles, 1999; Norris and Dattilo, 1999) have used camcorders to increase the likelihood that all relevant behaviours are accurately monitored during the measurement period. This is especially important when the data collectors are also teachers and teaching assistants, whose attention will be distracted by the educational activities in the class. Several studies use more than one rater to increase accuracy, minimize subjectivity, and ensure acceptable levels of inter-rater reliability (Hagiwara and Myles, 1999; Kuttler et al., 1998; Lorimer et al., 2002; Norris and Dattilo, 1999; Scattone et al., 2002) .
Timing of Social Story
Research also varies in terms of the temporal relationship between when the Social Story is presented, and when behaviour is measured. This ranges from 'priming' (Zanolli et al., 1996) , where the Social Story is presented immediately before the target situation (e.g. Hagiwara and Myles, 1999; Kuttler et al., 1998) , to longer periods between presentation and measurement (Scattone et al., 2002 , presented the Social Story in the morning, and measured the behaviour in the afternoon). Future research could explore the optimal durations between presentation of the Social Story and the target situation in order to achieve maximal behaviour change.
Frequency of presentation
The existing research also varies in terms of frequency of presentation of a Social Story, e.g. once every 3 days (Norris and Dattilo, 1999) , once a day (Kuttler et al., 1998; Lorimer et al., 2002; Rowe, 1999) , and three times a day (Hagiwara and Myles, 1999). Studies also vary in terms of how many Social Stories they presented to their participants, from one (e.g. Rowe, 1999) to three (e.g. Norris and Dattilo, 1999) . The combination of different numbers and frequencies further complicates the situation. For example, Norris and Dattilo (1999) rotated their three Social Stories so that a different Social Story was seen each day, but no single Social Story was seen more than once every 3 days. In many studies the Social Story is accessible to the child throughout the day (Kuttler et al., 1998; Lorimer et al., 2002; Norris and Dattilo, 1999; Scattone et al., 2002) , making it difficult to regulate how frequently the Social Story is presented. More systematic attention should be given to explore the relationship between frequency of presentation and degree of behaviour change.
Setting
Most of the reviewed studies were in school settings, some were in segregated educational settings, and others were in integrated or mainstream settings. Some researchers suggest that integrated environments may be more beneficial than segregated environments for students with autism to acquire social skills (Harris et al., 1990; Odom et al., 1985) . The effects of the environment upon the success of Social Stories is another area requiring investigation.
Data collection technique
The reviewed research also demonstrated a variety of data collection techniques, both formal (e.g. event recording, Kuttler et al., 1998; interval recording, Norris and Dattilo, 1999) and informal (subjective evaluations of behaviour change on a Likert scale, Smith, 2001; collection of informal comments, Rowe, 1999) . However, even formal techniques are prone to problems. For example, an event recording system monitors only the number of instances of a target behaviour; it does not indicate whether these behaviours increase in duration. An effective recording system should take account of both the frequency and the duration of behaviour. Hagiwara and Myles (1999) go some way to overcoming these limitations by recording the average duration per occurrence of on-task behaviour.
Results Data analysis is also very variable. Smith (2001) , for example, simply describes the number of scores above 7 on a Likert scale (0 = no change, 11 = complete change). Lorimer et al. (2002) compared the number of days on which tantrum behaviour occurred during baseline and intervention. Other studies compare data collected on the first day of the intervention with data from the last day of intervention, whilst paying some attention to the intervening trend (e.g. Hagiwara and Myles, 1999; Norris and Dattilo, 1999; Scattone et al., 2002 ). Although Kuttler et al. (1998 compare the mean scores for baseline and intervention periods, their results cannot be used to indicate the significance of change.
Generalization and maintenance
Whilst some studies (Norris and Dattilo, 1999) considered only the immediate changes in behaviour in one specific setting, others consider whether the behavioural change generalizes across settings, and is maintained over time. Kuttler et al. (1998) investigated behaviour change in more than one setting -a morning class setting and a lunch settingfinding positive effects in both settings. However, a different Social Story was used in each setting. Hagiwara and Myles (1999) used the same Social Story across settings, with only slightly amended wording to reflect any differences, and found some generalization between two of the settings. No studies have tested generalization across home-school environments. Kuttler et al. (1998) and Lorimer et al. (2002) , using an ABAB design, found no effect of maintenance when the Social Story was withdrawn. No study has examined the long-term success of Social Stories beyond the duration of the intervention (Scattone et al., 2002) .
Confounding variables
Although the majority of reviewed studies reported positive findings, it is difficult to identify improvements due specifically to the Social Story interventions. In many studies, concurrent interventions were being carried out, e.g. a response cost system (Swaggart et al., 1995) , visual schedule and token system (Kuttler et al., 1998) , concurrent interventions for non-target behaviours (Scattone et al., 2002) , and the possible use of additional Social Stories (Hagiawara & Myles, 1999) . The influence of the people in the child's environment is a further confounding factor. Instructions were given to staff to behave in a prescribed way (e.g. Swaggart et al., 1995) , or to prompt a child to refer to their Social Story (e.g. Kuttler et al., 1998; Lorimer et al., 2002) , in response to witnessing the targeted behaviour. Staff prompting also occurred even where efforts were made to minimize staff involvement (e.g. Scattone et al., 2002) . Changes in behaviour could also be attributed to the child's awareness of being observed, although Norris and Dattilo (1999) videoed all pupils for 5 days before the study began to give them the chance to get used to this.
Recommendations for future research Formulation
• Spend time identifying the misunderstandings that give rise to the child's social difficulties and address them in the Social Story by offering clear explanations for appropriate behaviour.
Presentation
• Ensure that the Social Story has been understood before monitoring behaviour change.
Measurement
• Clearly identify and define the behaviours to be monitored, both appropriate and inappropriate.
• Ensure accuracy of data collection by limiting this to specific times and situations where the target behaviour is most likely to occur. Camcorders can help to ensure that no information is missed, but these should not influence the behaviour of the children.
• Observers should not be distracted by other activities. The use of more than one behavioural rater can increase accuracy, and inter-rater reliability should reach acceptable levels.
• Taking account of both the frequency and the duration of the observed behaviours can provide a more thorough representation of behavioural change.
Design
• Generalization of behaviour change should be tested across settings, including between home and school, using a single Social Story for the different settings.
• Long-term maintenance of any behavioural change should be tested.
• The design should allow for testing of behavioural change in terms of statistical significance, comparing samples of children who are and who are not subjected to a Social Story intervention.
Confounds
• Whilst it is difficult to control naturalistic settings, it is important to control for confounds as far as possible, e.g. by ensuring there are no simultaneous behavioural interventions, and ensuring that the behaviour of others remains unchanged (avoiding unusual physical and verbal prompting in response to target behaviours).
Conclusion
This article reviews the evidence for the effectiveness of Social Stories in eliciting behaviour change of children on the autistic spectrum. The reviewed literature indicates many methodological issues that need to be improved in order to approach the question of effectiveness more rigorously. This article also suggests factors that should be explored in order to determine the optimal conditions for Social Story use. Whilst this could lead to general recommendations for the use of Social Stories, it is important to remember that individual differences should be considered as part of the clinical use of Social Stories.
